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Power Performance Optimization using
Total Power Profile on a PC cluster

YosHIHIKO HOTTA,! MITSUHISA SATO,t HIDEAKI KIMURA,!
TAISUKE BokUt and DAISUKE TAKAHASHI ¢

Currently, several high performance processors used in a PC cluster have a DVS (Dynamic
Voltage Scaling) architecture that can dynamically scale processor voltage and frequency.
Adaptive scheduling of the voltage and frequency enables us to reduce power dissipation
without a performance slowdown during communication and memory access. It is difficult
to measure the power consumption characteristics. of all nodes for selecting adaoptive DVFS
scheduling on a conventional large scale HPC cluster system.

In this paper, we propose a method of power-performance optimization by using total power
consumption characteristics of the system. We estimate power consumption characteristics of
each node from total power consumption and profile-information of each node. By the esti-
mated power consumption characteristics of each node and execution profile, we obtain DVFS
scheduling using optimization algorithm to select a gear with taking into account for DVFS
transition overhead. We examined the effectiveness of our method on Power-Scalable cluster.
As the results of benchmark tests, we achieved almost 9% reduction of energy compared to
that using the standard clock frequency.
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